Serotonergic regulation of the GABAergic transmission in the rat basal ganglia.
The GABAergic neurons represent a major neuronal population in the basal ganglia. Although alterations in serotonin (5-HT) transmission are associated with neurodegenerative diseases involving these regions, the influence exerted by 5-HT afferents on GABAergic populations remains poorly understood. Here, we examined the consequences of 5,7-dihydroxytryptamine-induced lesion of 5-HT neurons on glutamic acid decarboxylase (GAD) activity, mRNA expression of the two isoforms of the enzyme, GAD65 and GAD67, GABA uptake, and extracellular GABA levels in the striatum. The 5-HT depletion produced an increase in GAD activity without modifying GAD65 and GAD67 mRNA levels, suggesting that 5-HT acts at the posttranscriptional level to regulate striatal GABA synthesis. No change in GAD activity was measured in the main striatal target structures, the globus pallidus and substantia nigra. Striatal GABA uptake and extracellular levels of GABA measured under basal conditions in freely moving rats were maintained in a normal range following 5-HT deprivation. By contrast, depolarization-induced increases in extracellular levels of GABA were larger in the striatum of 5-HT-deprived rats than in controls, which may be accounted for by an increase in a releasable pool of GABA due to increased synthesis rate. Together, these results suggest that 5-HT afferents may exert a phasic inhibitory control on striatal GABA transmission. Therefore, a decrease in striatal 5-HT transmission in disease states, such as Parkinson's disease, may contribute to pathological changes in striatal GABA neuron activity by increasing their reactivity to depolarizing stimuli.